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(54) CUTTING INSERT AND CUTTING TOOL, AND METHOD FOR PRODUCING CUT WORKPIECES 
USING CUTTING TOOL

(57) A cutting insert (1) of one embodiment is provid-
ed with: an insert body having a top surface (2) that has
a corner section (21), a first side (22) and a second side
(23), a bottom surface (3), and side surfaces (4); a cutting
edge (6) that is positioned at an intersection between the
top surface and the side surfaces, and includes a corner
cutting edge (61), a first cutting edge (62) and a second
cutting edge (63); a rake face (5) that slopes downward
away from the cutting edge; and a first raised part (71)
that is positioned inside the rake face, and rises upward.

The first raised part includes a protruding section (71 c)
that is positioned on a bisecting line of the corner section
and protrudes toward the corner cutting edge. The cutting
insert is further provided with a second raised part (72)
that is positioned on the tip side of the protruding section
and extends toward the first cutting edge and the second
cutting edge from the protruding section, and has a con-
vex curved shape in which, when viewed from above,
the outer peripheral edge on the corner section side forms
a protuberance extending toward the corner section.
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Description

Technical Field

[0001] The present invention relates to a cutting insert
and a cutting tool, and a method for producing cut work-
pieces using the cutting tool.

Background Art

[0002] A cutting tool for machining a work material
made of metal or the like includes a holder and a cutting
insert mounted to the holder.
[0003] For example, a cutting insert disclosed in Jap-
anese Unexamined Patent Application Publication No.
2008-73827A includes a corner cutting edge that is dis-
posed at an intersection between a top surface and side
surfaces and positioned at a corner section between a
first side and a second side of the top surface, and a rake
face positioned along a cutting edge on the top surface.
Furthermore, this cutting insert includes a protruding sec-
tion near the corner cutting edge of the top surface.
[0004] Further, in a direction orthogonal to a bisecting
line of the corner section, a width of a tip portion of the
corner cutting edge side of this protruding section is small
compared to a width of the corner cutting edge.
[0005] A protruding section such as described above
is disposed near the corner cutting edge, making it pos-
sible to make chips, which have been cut by the corner
cutting edge when cutting a work material using the cor-
ner cutting edge and a first cutting edge, come into con-
tact with the protruding section to change a direction of
movement of the chips. As a result, it is possible to facil-
itate the generation of curled chips.
[0006] Nevertheless, according to such a cutting insert
as described above, under cutting conditions of a small
depth of cut such as when a feed rate is decreased and
only the corner cutting edge is used, the following prob-
lem arises. That is, the feed rate is decreased, thereby
decreasing a thickness of the chips, which potentially
leads to an unstable chip discharge direction. Further,
the depth of cut is decreased, thereby increasing the like-
lihood that the chips will come into contact with a tip por-
tion of the protruding section, which is small compared
to a width of the corner cutting edge. As a result, the
problem arises that the direction of movement of the
curled chips is not stabilized, potentially leading to un-
stable chip generation.

Summary of Invention

[0007] A cutting insert according to an embodiment of
the present invention includes: an insert body including
a polygonal-shaped top surface that includes a corner
section, and a first side and a second side each adjacent
to the corner section, a polygonal-shaped bottom surface
corresponding to the top surface, and side surfaces po-
sitioned between the top surface and the bottom surface;

a cutting edge positioned at an intersection between the
top surface and the side surfaces, the cutting edge in-
cluding a corner cutting edge positioned at the corner
section, a first cutting edge positioned on the first side,
and a second cutting edge positioned on the second side;
a rake face positioned along the cutting edge on the top
surface and sloping downward away from the cutting
edge; and a first raised part positioned inside the rake
face on the top surface and rising upward. The first raised
part includes a protruding section positioned on a bisect-
ing line of the corner section, protruding toward the corner
cutting edge, and having a width in a direction orthogonal
to the bisecting line of the corner section that decreases
toward the corner cutting edge when viewed from above.
The cutting insert is further provided with a second raised
part positioned on a tip side of the protruding section and
extending toward the first cutting edge and the second
cutting edge from the protruding section, and having a
convex curved shape in which, when viewed from above,
an outer peripheral edge on the corner section side forms
a protuberance extending toward the corner section side.

Brief Description of Drawings

[0008]

FIG. 1 is a perspective view of a cutting insert ac-
cording to one embodiment of the present invention.
FIG. 2 is a top view of the cutting insert illustrated in
FIG. 1.
FIG. 3 is a side view of the cutting insert illustrated
in FIG. 2, as viewed in the direction X.
FIG. 4 is a perspective view illustrating a vicinity of
a corner section of the cutting insert illustrated in
FIG. 1.
FIG. 5 is an enlarged perspective view of the cutting
insert illustrated in FIG. 4.
FIG. 6 is an enlarged top view of the vicinity of the
corner section of the cutting insert illustrated in FIG.
2.
FIG. 7 is a top view illustrating the same region as
in FIG. 6.
FIG. 8 is a cross-sectional view taken along the line
I-I in FIG. 6.
FIG. 9A is a cross-sectional view taken along the line
II-II in FIG. 6, and FIG. 9B is a cross-sectional view
taken along the line III-III in FIG. 6.
FIG. 10 is a perspective view of a cutting tool accord-
ing to one embodiment of the present invention.
FIGS. 11A to 11 D are process drawings illustrating
a method for producing a cut workpiece of one em-
bodiment of the present invention.

Description of Embodiments

Cutting insert

[0009] The following describes a cutting insert 1 of one
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embodiment according to the present invention, with ref-
erence to FIGS. 1 to 9B.
[0010] An insert body that constitutes the cutting insert
1 includes a top surface 2 having a polygonal shape, a
bottom surface 3 having a polygonal shape correspond-
ing to the top surface 2, and side surfaces 4 positioned
between the top surface 2 and the bottom surface 3. The
top surface 2 has a polygonal shape, and includes a cor-
ner section 21, a first side 22 that is adjacent to a first
end of this corner section 21, and a second side 23 that
is adjacent to a second end of the corner section 21. The
cutting insert 1 of the present embodiment, as illustrated
in FIG. 2, has a rectangular shape, and more specifically
a rhombic shape, as viewed from above.
[0011] A width in a longitudinal direction (vertical direc-
tion in FIG. 2) of the rhombic-shaped top surface 2 of the
cutting insert 1 of the present embodiment is set to ap-
proximately 15 to 25 mm, for example. Further, a width
in a direction (horizontal direction in FIG. 2) orthogonal
to the longitudinal direction is set to approximately 10 to
22 mm, for example. The widths in the longitudinal direc-
tion and the direction orthogonal to the longitudinal di-
rection of the rhombic-shaped bottom surface 3 are set
in accordance with the size of the top surface 2. A thick-
ness of the cutting insert 1 is set to approximately 3 to 7
mm, for example. The term "thickness" refers to a width
in the vertical direction (horizontal direction in FIG. 3)
from a section of the top surface 2 that is positioned fur-
thest upward to a section of the bottom surface 3 that is
positioned furthest downward, when the cutting insert 1
is viewed from the side.
[0012] Examples of the material of the cutting insert 1
include a cemented carbide alloy, cermet, or the like.
Examples of the composition of the cemented carbide
alloy include WC-Co produced by adding cobalt (Co)
powder to tungsten carbide (WC), followed by sintering,
WC-TiC-Co produced by adding titanium carbide (TiC)
to WC-Co, and WC-TiC-TaC-Co produced by adding tan-
talum carbide (TaC) to WC-TiC-Co. Cermet is a sintered
composite material obtained by compositing metal with
a ceramic component, and specific examples thereof in-
clude titanium compounds composed mainly of titanium
carbide (TiC) or titanium nitride (TiN).
[0013] The surface of the cutting insert 1 may be coated
with a coating by using chemical vapor deposition (CVD)
or physical vapor deposition (PVD). Examples of the
composition of the coating includes titanium carbide
(TiC), titanium nitride (TiN), titanium carbonitride (TiCN),
and alumina (Al2O3).
[0014] Further, a through-hole T that extends from a
center of the top surface 2 to a center of the bottom sur-
face 3 is formed in the cutting insert 1 of the present
embodiment. The through-hole T is provided to allow in-
sertion of a screw into the through-hole T when the cutting
insert 1 is screwed to a holder of a cutting tool. As a
method for fixing the cutting insert 1 to the holder, a clamp
structure may be employed instead of the foregoing
screwing manner.

[0015] With the through-hole T formed from the center
of the top surface 2 to the center of the bottom surface
3, a central axis of the through-hole T extends in the
vertical direction. Hence, in the following, to evaluate a
position in the vertical direction of each component of the
cutting insert 1 of the present embodiment, a reference
plane S orthogonal to the central axis and positioned be-
tween the top surface 2 and the bottom surface 3 is de-
fined. In the present embodiment, the reference plane S
is positioned parallel to the bottom surface 3.
[0016] Further, the cutting insert 1 of the present em-
bodiment, as illustrated in FIG. 4, includes a rake face 5,
a cutting edge 6, a first raised part 71, a second raised
part 72, and a third raised part 73.
[0017] The cutting edge 6 is positioned at an intersec-
tion between the top surface 2 and the side surfaces 4,
and formed along the first side 22 and the second side
23. The cutting edge 6 includes a corner cutting edge 61
positioned at the corner section 21, a first cutting edge
62 positioned on the first side 22, and a second cutting
edge 63 positioned on the second side 23.
[0018] It should be noted that the cutting insert 1 of the
present embodiment has a so-called single-sided spec-
ification in which the cutting edge 6 is formed at the in-
tersection between the top surface 2 and the side sur-
faces 4. Nevertheless, the cutting insert may have a so-
called double-sided specification in which the cutting
edge is formed at the intersection between the top sur-
face and the side surfaces, and at the intersection be-
tween the bottom surface and the side surfaces.
[0019] Further, in the present embodiment, the cutting
edge 6 is formed along an entire periphery of the top
surface 2. Furthermore, the cutting edge 6 is formed so
as to be substantially parallel to the reference plane S.
[0020] When the cutting edge 6 is substantially parallel
to the reference plane S as in the present embodiment,
it is possible to maintain a high strength of the cutting
edge 6, thereby making it possible to suppress damage
to the cutting edge 6. It should be noted that the cutting
edge 6 is not limited to the configuration illustrated in the
present embodiment, and may slope so as to come close
to the bottom surface 3 as a distance from the corner
section 21 increases, for example.
[0021] It should be noted that the phrase "slope so as
to come close to the bottom surface 3" has the same
meaning as "slope downward." On the other hand, the
phrase "slope so as to go away from the bottom surface
3" has the same meaning as "slope upward." The same
holds true in the following, unless otherwise indicated.
[0022] The rake face 5 is positioned along the cutting
edge 6 and inside the cutting edge 6 of the top surface
2. In other words, the rake face 5 is positioned along the
corner section 21, the first side 22, and the second side
23. Chips of the work material cut by the cutting edge 6
flow on the rake face 5. The rake face 5 slopes downward
away from the cutting edge 6. For example, as illustrated
in FIG. 8, the rake face 5 of the present embodiment
slopes downward from the corner cutting edge 61 toward
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the inside. It should be noted that while FIG. 8 is a cross-
sectional view of the line I-I illustrated in FIG. 6, the line
I-I in FIG. 6 is positioned on a bisecting line of the corner
section 21.
[0023] Further, the rake face 5 of the present embod-
iment is a curved surface in which an angle of inclination
with respect to the reference plane S decreases as the
distance from the cutting edge 6 increases. It should be
noted that the rake face 5 may be a sloped face in which
the angle of inclination with respect to the reference plane
S is constant.
[0024] The first raised part 71, the second raised part
72, and the third raised part 73 are positioned on the top
surface 2.
[0025] The first raised part 71 is positioned inside the
rake face 5 of the top surface 2, and rises upward. It
should be noted that the phrase "rises upward" means
that a height from the reference plane S is greater more
than a height of a lower end of the rake face 5. Further,
the first raised part 71 is positioned further on the inside
of the top surface 2 than the rake face 5, but is not sep-
arated from the rake face 5 in its entirety. Rather, a portion
of the first raised part 71 extends continuously to the rake
face 5.
[0026] As illustrated in FIG. 8, in a cross section that
includes the bisecting line of the corner section 21 and
is orthogonal to the reference plane S, the first raised
part 71 includes a top surface section 71a that is parallel
to the reference plane S, and a tip surface section 71b
that is positioned on the corner cutting edge 61 side of
the top surface section 71a and slopes downward as the
tip surface section 71 a comes close to the corner cutting
edge 61. It should be noted that, as illustrated in FIG. 8,
this tip surface section 71b is a flat sloped surface.
[0027] The first raised part 71 of the present embodi-
ment includes a protruding section 71c positioned so as
to include the bisecting line of the corner section 21. This
protruding section 71c is positioned on the bisecting line
of the corner section 21 so as to include the bisecting
line of the corner section 21. Further, the protruding sec-
tion 71 c protrudes toward the corner cutting edge 61.
[0028] Furthermore, the protruding section 71 c de-
creases in width in a direction orthogonal to the bisecting
line of the corner section 21, toward the corner cutting
edge 61 when viewed from above. Further, in a cross
section that includes the bisecting line of the corner sec-
tion 21 and is orthogonal to the reference plane S, a
height from the reference plane S of the protruding sec-
tion 71c decreases toward the corner cutting edge 61.
That is, in the present embodiment, the protruding sec-
tion 71c is positioned so as to include a region corre-
sponding to the tip surface section 71b. The protruding
section 71c has a tapered shape. The protruding section
71c refers to a region of the first raised part 71 that sat-
isfies the above-described conditions. A portion of the
protruding section 71 c of the present embodiment ex-
tends continuously to the rake face 5.
[0029] The second raised part 72 is positioned on the

tip side of the protruding section 71 c, and extends from
the protruding section 71 c toward the first cutting edge
62 and the second cutting edge 63. The second raised
part 72 is connected to a tip section of the first raised part
71. As a result, a width W72 of the second raised part 72
in the direction orthogonal to the bisecting line of the cor-
ner section 21 when viewed from above is greater than
a width W71c in the direction orthogonal to the above-
described bisecting line in a section connected with the
second raised part 72 of the protruding section 71c. FIG.
7 illustrates the width W72 of the second raised part 72
and the width W71c of the section connected with the
second raised part 72 of the protruding section 71c. It
should be noted that, in the following, the term "width"
refers to the width in the direction orthogonal to the bi-
secting line of the corner section 21 when viewed from
above, unless otherwise indicated.
[0030] A height from the reference plane S of an upper
end of the second raised part 72 in the present embod-
iment may be less than a height of the top surface section
71 a of the first raised part 71. As illustrated in FIG. 9B,
in the present embodiment, the upper end of the second
raised part 72 is positioned not at one point but along a
convex curved line that forms a protuberance extending
toward the corner section 21 when viewed from above.
That is, on this convex curved line, the height from the
reference plane S of the second raised part 72 is con-
stant. FIG. 9B is a cross-sectional view along the line III-
III in FIG. 6, and illustrates the height of the upper end
of the second raised part 72 from the reference plane S.
[0031] In the present embodiment, the second raised
part 72 is positioned on the rake face 5. That is, a portion
of the protruding section 71 c extends so as to be con-
tinuous with the rake face 5, and therefore the second
raised part 72 is formed on the rake face 5. With the
second raised part 72 positioned on the rake face 5, the
chips that have a thin thickness and flow along the rake
face 5 can be curled at the second raised part 72 in a
stable manner.
[0032] Further, an outer peripheral edge of the second
raised part 72 on the side of the corner section 21 has a
convex curved shape that forms a protuberance extend-
ing toward the corner section 21 when viewed from
above. While the convex curved shape may be an arcu-
ate shape or an oval shape, in the present embodiment
the above-described outer peripheral edge of the second
raised part 72 has an arc shape that forms a protuberance
extending toward the corner section 21.
[0033] At this time, a radius of curvature of the above-
described outer peripheral edge of the second raised part
72 is preferably large compared to a radius of curvature
of the corner cutting edge 61. In the present embodiment,
the radius of curvature of the corner cutting edge 61 is,
for example, set in a range of from 0.2 mm to 0.8 mm. In
contrast, the radius of curvature of the above-described
outer peripheral edge of the second raised part 72 is, for
example, set in a range of from 0.3 mm to 1.2 mm. It
should be noted that the above-described radii of curva-
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ture are merely examples and may be suitably changed
in accordance with product size, application, and the like.
[0034] The third raised part 73 is positioned on the pro-
truding section 71c, and connected to the protruding sec-
tion 71c. The third raised part 73 is connected to the
second raised part 72 as well. An outer peripheral edge
of the third raised part 73 of the present embodiment has
a substantially circular shape when viewed from above.
[0035] The outer peripheral edge on the side of the
corner section 21 of the protruding section 73 decreases
in width in the direction orthogonal to the bisecting line
of the corner section 21, toward the corner cutting edge
61. That is, the third raised part 73 includes a section
having a width that decreases in the direction orthogonal
to the bisecting line of the corner section 21, toward the
corner cutting edge 61. Thus, the third raised part 73 has
a shape that tapers as the third raised part 73 comes
close to the corner cutting edge 61. Further, a width of
the third raised part 73 is small compared to a width of
the first raised part 71.
[0036] Further, as illustrated in FIG. 8, in a cross sec-
tion that includes the bisecting line of the corner section
21 and is orthogonal to the reference plane S, the third
raised part 73 includes a top surface section 73a having
a convex curved shape that slopes downward as the top
surface section 73a comes close to the corner cutting
edge 61. Further, the tip surface section 71 b of the first
raised part 71 and the top surface section 73a of the third
raised part 73 are smoothly connected by a concave
curved line.
[0037] The tip of the third raised part 73 is connected
to the second raised part 72. Further, as illustrated in
FIG. 8, in a cross section that includes the bisecting line
of the corner section 21 and is orthogonal to the reference
plane S, the third raised part 73 slopes downward as the
third raised part 73 comes close to the second raised
part 72. The third raised part 73 and the second raised
part 72 are smoothly connected by a concave curved
line. A height from the reference plane S of an upper end
of the top surface section 73a of the third raised part 73
may be less than a height of the top surface section 71
a of the first raised part 71 as illustrated in FIG. 8, and
greater than the height of the upper end of the second
raised part 72 as illustrated in FIG. 9A as well. It should
be noted that FIG. 9A is a cross-sectional view along the
line II-II in FIG. 6, and illustrates the heights of the first
raised part 71, the second raised part 72, and the third
raised part 73 from the reference plane S.
[0038] In the present embodiment, the second raised
part 72 extends from the protruding section 71c toward
the first cutting edge 62 and the second cutting edge 63.
As a result, in the direction orthogonal to the bisecting
line of the corner section 21, both ends of the second
raised part 72 are positioned farther away from the bi-
secting line of the corner section 21 than both ends of
the section connected with the second raised part 72 of
the protruding section 71c and both ends of the section
connected with the second raised part 72 of the third

raised part 73.
[0039] When cutting the work material, the cutting in-
sert 1 can control a shape and a direction of movement
of the chips using the first raised part 71, the second
raised part 72, and the third raised part 73. Specifically,
the cutting insert 1 of the present embodiment has a chip
discharge performance such as the following.
[0040] In the cutting insert 1 of the present embodi-
ment, the second raised part 72 extends from the pro-
truding section 71c toward the first cutting edge 62 and
the second cutting edge 63. Further, the outer peripheral
edge of the second raised part 72 on the side of the corner
section 21 has a convex curved shape that forms a pro-
tuberance extending toward the corner section 21 when
viewed from above. As a result, under cutting conditions
of an extremely small depth of cut, such as use of only
a portion of the corner cutting edge 61 (a range of no
more than one-half of the corner cutting edge 61, for ex-
ample), it is possible to make the chips come into contact
with the second raised part 72 having a relatively wide
width W72 compared to a tip section of the protruding
section 71c in a stable manner. Accordingly, the direction
of movement of the chips is stabilized, thereby making it
easy to generate chips having a stabilized curled shape.
[0041] Furthermore, in the present embodiment, the
above-described outer peripheral edge of the second
raised part 72 has an arc shape that has a large radius
of curvature compared to the radius of curvature of the
corner cutting edge 61 and forms a protuberance extend-
ing toward the corner edge 61. Accordingly, under cutting
conditions of an extremely small depth of cut such as
described above, it is possible to facilitate the generation
of curled chips in a stable manner, even if a feed rate is
increased.
[0042] While the above-described radius of curvature
of the outer peripheral edge of the second raised part 72
on one side (the right side in FIG. 6) with the bisecting
line (line I-I in FIG. 6) of the corner section 21 serving as
reference, and the above-described radius of curvature
of the outer peripheral edge of the second raised part 72
on the other side (the left side in FIG. 6) are the same in
the second raised part 72 of the present embodiment as
illustrated in FIG. 6, the present invention is not limited
thereto. That is, the above-described radius of curvature
of the outer peripheral edge on one side of the bisecting
line of the corner section 21 and the above-described
radius of curvature on the other side may be different.
[0043] In the second raised part 72, as illustrated in
FIG. 7, the width W72 in the direction orthogonal to the
bisecting line of the corner section 21 is greater than a
width W61 in the direction orthogonal to the above-de-
scribed bisecting line of the corner cutting edge 61 when
viewed from above. As a result, according to the cutting
insert 1 of the present embodiment, under cutting condi-
tions of a small depth of cut such as use of a large section
of the corner cutting edge 61 (a range of no less than
one-half of the corner cutting edge 61 to no more than
the entire corner cutting edge 61, for example), the chips
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come into contact with the above-described second
raised part 72 in a stable manner. As a result, the direction
of movement of the chips is stabilized by the second
raised part 72, thereby making it easy to generate chips
in a stabilized curled shape.
[0044] Further, when the feeding rate is increased un-
der cutting conditions of a small depth of cut such as
described above, it is possible to control a behavior of
the chips by the third raised part 73. Specifically, the cut-
ting insert 1 of the present embodiment includes the third
raised part 73 that is connected to the second raised part
72 and has a height of the upper end that is greater than
the height of the upper end of the second raised part 72.
As a result, it is possible to make the chips come into
contact with the third raised part 73 even if the chips have
traveled over the second raised part 72, thereby making
it possible to facilitate the generation of curled chips by
the third raised part 73. At this time, because the thick-
ness of the chips increases by increasing the feed rate,
the behavior of the chips is stabilized. As a result, while
the width of the third raised part 73 in the direction or-
thogonal to the above-described bisecting line of the cor-
ner cutting edge 61 is less than the width of the second
raised part 72, it is possible to facilitate the generation of
curled chips at the third raised part 73.
[0045] In particular, the third raised part 73 and the
second raised part 72 are smoothly connected by the
concave curved line, making it possible to stabilize and
control the behavior of the chips that have traveled over
the second raised part 72 at the third raised part 73.
[0046] Further, when the feeding rate is further in-
creased under cutting conditions of a small depth of cut
such as described above, it is possible to control the be-
havior of the chips by the protruding section 71c. Specif-
ically, the cutting insert 1 of the present embodiment in-
cludes the protruding section 71c that is connected to
the second raised part 72 and has a height of the upper
end that is greater than the heights of the upper ends of
the second raised part 72 and the third raised part 73.
As a result, even if the chips have traveled over not only
the second raised part 72 but also the third raised part
73 in a case where the feed rate is even higher, it is
possible to make the chips cut by the cutting edge 6 come
into contact with the protruding section 71c.
[0047] More specifically, even if chips having a large
thickness have traveled over not only the second raised
part 72 but also the third raised part 73, it is possible to
make the chips come into contact with the tip surface
section 71b, which is a flat sloped surface, of the first
raised part 71 in which the protruding section 71c is po-
sitioned, thereby making it possible to change the direc-
tion of movement of the chips by the flat sloped surface
and facilitate the generation of curled chips.
[0048] At this time, the third raised part 73 includes the
section having a width that decreases in the direction
orthogonal to the bisecting line of the corner section 21,
toward the corner cutting edge 61. In a case where the
feed rate is even higher, the chips come into strong con-

tact with the third raised part 73, making the chips less
likely to curl at the third raised part 73.
[0049] Nevertheless, with the above-described width
of the third raised part 73 decreasing toward the corner
cutting edge 61, the chips travel more readily over the
third raised part 73 in a case where the feed rate is even
higher. Accordingly, the chips more readily face the pro-
truding section 71 c, making it possible to generate curled
chips at the protruding section 71c in a stable manner.
[0050] Further, under cutting conditions of a large
depth of cut such as use of the corner cutting edge 61
and a portion of the first cutting edge 62 (second cutting
edge 63), the cutting insert 1 has a chip discharge per-
formance such as the following.
[0051] When the feed rate is low under cutting condi-
tions of a large depth of cut such as described above,
the thickness of the chips is relatively small, but the di-
rection of movement of the chips can be stabilized by the
above-described second raised part 72, making it easy
to generate chips in a stabilized curled shape.
[0052] On the other hand, when the feed rate is in-
creased under cutting conditions of a small depth of cut
such as described above, it is possible to control the chips
by the protruding section 71c.
[0053] As described above, according to the cutting
insert 1 of the present embodiment, it is possible to fa-
vorably control the behavior of the chips under cutting
conditions of a low feed rate and small depth of cut, and
it is possible to exhibit excellent chip discharge perform-
ance under a whole range of cutting conditions by using
the first raised part 71, the second raised part 72, and
the third raised part 73.
[0054] The lower end of the rake face 5, which has a
height from the reference plane S that is less than those
of the upper end of both end portions of the second raised
part 72 and the upper end of the first raised part 71, is
positioned between both end portions of the second
raised part 72 and the first raised part 71. As a result, a
recess portion C that slopes downward from the second
raised part 72 toward the first raised part 71 and then
upward again is provided between both end portions of
the second raised part 72 and the first raised part 71.
With the recess portion C thus formed, the chips that
travel over the second raised part 72, pass above the
recess portion C, and advance toward the first raised part
71 are curled in the recess portion C, thereby making it
easy to facilitate the generation of curled chips.
[0055] Further, as illustrated in FIG. 8, according to the
cutting insert 1, when an angle of inclination of the first
raised part 71, an angle of inclination of the second raised
part 72, and an angle of inclination of the third raised part
73 with respect to the reference plane S in a cross section
that includes the bisecting line of the corner section 21
and is orthogonal to the reference plane S are represent-
ed by α71, α72, and α73 respectively, the angle of incli-
nation α71 of the first raised part 71 is greater than the
angle of inclination α72 of the second raised part 72 and
the angle of inclination α73 of the third raised part 73.
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With the angle of inclination α71 of the first raised part 71
positioned on the inside of the top surface 2 being greater
than those of the second raised part 72 and the third
raised part 73 in the cross section illustrated in FIG. 8, it
is possible to change the direction of movement of the
chips by the first raised part 71 having a large angle α71,
even if the chips travel over the second raised part 72
and the third raised part 73 and pass the third raised part
73, thereby making it easy to generate curled chips.
[0056] It should be noted that, in the present embodi-
ment, the angle of inclination α73 of the third raised part
73 is greater than the angle of inclination α72 of the sec-
ond raised part 72.
[0057] Further, while the second raised part 72 of the
cutting insert 1 of the present embodiment includes the
upper end that is positioned along the convex curved line
that forms a protuberance extending toward the corner
section 21 and has a constant height from the reference
plane S as illustrated in FIG. 9B, the shape of the second
raised part 2 is not limited thereto. For example, the
height from the reference plane S of both end portions
in the direction orthogonal to the bisecting line of the cor-
ner section 21 may be greater than the height from the
reference plane S in a middle portion.
[0058] For example, when the height from the refer-
ence plane S in the middle portion of the second raised
part 72 is greater than the height from the reference plane
S of both end portions of the second raised part 72, the
chips cannot smoothly travel over the second raised part
72 under cutting conditions such as when the feed rate
is further increased, resulting in the possibility of in-
creased susceptibility to additional load on the cutting
insert 1.
[0059] In contrast, with the height from the reference
plane S of both end portions of the second raised part
72 being greater than the height from the reference plane
S in the middle portion of the second raised part 72, the
chips readily travel over the second raised part 72 under
cutting conditions such as when the feed rate is further
increased, making it possible to reduce the addition of
excessive load on the cutting insert 1. Additionally, when
the feed rate is further increased under cutting conditions
of an extremely small depth of cut such as described
above, it becomes easy to control the direction of move-
ment of the chips.
[0060] It should be noted that, while the shape of the
top surface 2 of the cutting insert 1 of the present em-
bodiment when viewed from above is the rhombic, rec-
tangular shape as illustrated in FIG. 2, the shape is not
limited to such a form. For example, the shape of the top
surface 2 when viewed from above may be the shape of
a polygon, such as a triangle, a pentagon, a hexagon, or
an octagon.
[0061] Further, the phrase "the shape when viewed
from above is rectangular" does not require the shape to
be rectangular in a strict sense, allowing a configuration
in which the main parts of the outer periphery of the top
surface 2 are formed by four sides and, for example, the

corner section 21 has a partially curved shape, for ex-
ample.

Cutting tool

[0062] Next, a cutting tool 101 of one embodiment ac-
cording to the present invention will be described with
reference to FIG. 10.
[0063] The cutting tool 101 of the present embodiment
is provided with the cutting insert 1 represented by the
above-described embodiment, and a holder 102 onto
which the cutting insert 1 is mounted, as illustrated in
FIG. 10. The holder 102 of the present embodiment in-
cludes an insert pocket that has a rod shape and is for
mounting the cutting insert 1 on one end portion. The
cutting insert 1 is mounted so that the cutting edge 6
protrudes outside an outer periphery of the holder 102.
[0064] In the present embodiment, the cutting insert 1
is fixed to the insert pocket by a screw 103. That is, the
screw 103 is inserted into a through-hole of the cutting
insert 1 and a tip of this screw 103 is inserted into a screw
hole (not illustrated) formed in the insert pocket to thread-
ably engage the screw parts together, thereby mounting
the cutting insert 1 onto the holder 102.
[0065] Examples of materials used for the holder 102
include steel, cast iron, and the like. In particular, steel
which has high toughness is preferably used among such
materials.

Method for producing a cut workpiece

[0066] Next, a method for producing a cut workpiece
by cutting a work material 201 of one embodiment of the
present invention will be described with reference to
FIGS. 11A to 11D.
[0067] The production method of the present embod-
iment includes the following steps. That is, the production
method includes the steps of:

bringing the cutting tool 101 represented in the
above-described embodiment relatively close to the
work material 201 with the work material 201 rotat-
ing, as illustrated in FIG. 11A;
making the cutting edge 6 of the cutting tool 101
come into contact with the rotating work material 201,
as illustrated in FIG. 11B;
separating the cutting edge 6 of the cutting insert 1
of the cutting tool 101 from the work material 201,
as illustrated in FIG. 11C; and
separating the cutting tool 101 from the work material
201, as illustrated in FIG. 11D.

[0068] The method for producing a cut workpiece of
the present embodiment is a so-called inner diameter
machining based method for producing a cut workpiece
in which the work material 201 has a cylindrical shape,
and the cutting tool 101 is inserted inside the work ma-
terial 201 having this cylindrical shape and an inner sur-
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face of the work material 201 is cut by the cutting tool
101. It should be noted that the method for producing a
cut workpiece is not limited to a method based on inner
diameter machining, and may be a so-called outer diam-
eter machining based method for producing a cut work-
piece in which an outer surface of the work material 201
is machined.
[0069] In the method for producing a cut workpiece of
the present embodiment, the cutting insert 1 includes the
first raised part, the second raised part, and the third
raised part that have the above-described distinctive con-
figuration, and therefore is capable of supporting cut
processing of extensive feed rates.
[0070] It should be noted that while the work material
201 is rotated with the rotational axis fixed and the cutting
tool 101 is brought close to the work material 201 in FIG.
11, the present invention is naturally not limited to such
a form.
[0071] For example, the work material 201 may be
brought close to the cutting tool 101 in the step in FIG.
11A. Similarly, the work material 201 may be moved away
from the cutting tool 101 in the step in FIG. 11C. When
cut processing is continued, the work material 201 is pref-
erably kept in a rotating state, and a process in which the
cutting edge 6 of the cutting insert 1 is made to come into
contact with different locations of the work material 201
is preferably repeated. When the used cutting edge 6
wears down, the cutting insert 1 is preferably rotated 180°
with respect to the central axis of the through-hole, or
inverted upside down to use the unused cutting edge 6.
[0072] Typical examples of the material of the work
material 201 include carbon steel, alloy steel, stainless
steel, cast iron, non-ferrous metal, and the like.
[0073] The embodiments according to the present in-
vention are described above. However, the present in-
vention is not limited to the aforementioned embodi-
ments, and naturally includes various modifications with-
in a scope that does not deviate from the spirit of the
present invention.

Reference Signs List

[0074]

1 Cutting insert
2 Top surface
21 Corner section
22 First side
23 Second side
3 Bottom surface
4 Side surface
5 Rake face
6 Cutting edge
61 Corner cutting edge
62 First cutting edge
63 Second cutting edge
71 First raised part
71a Top surface section

71b Tip surface section
71c Protruding section
72 Second raised part
73 Third raised part
73a Top surface section
101 Cutting tool
102 Holder
201 Work material
C Recess portion
T Through-hole
S Reference plane

Claims

1. A cutting insert comprising:

an insert body comprising
a polygonal-shaped top surface including a cor-
ner section, and a first side and a second side
each adjacent to the corner section,
a polygonal-shaped bottom surface corre-
sponding to the top surface, and
side surfaces positioned between the top sur-
face and the bottom surface;
a cutting edge positioned at an intersection be-
tween the top surface and the side surfaces, the
cutting edge comprising
a corner cutting edge positioned at the corner
section,
a first cutting edge positioned on the first side,
and
a second cutting edge positioned on the second
side;
a rake face positioned along the cutting edge on
the top surface, the rake face sloping downward
away from the cutting edge; and
a first raised part positioned inside the rake face
on the top surface and rising upward; wherein
the first raised part comprises a protruding sec-
tion positioned so as to include a bisecting line
of the corner section, protruding toward the cor-
ner cutting edge, and having a width in a direc-
tion orthogonal to the bisecting line of the corner
section that decreases toward the corner cutting
edge when viewed from above; and
the cutting insert further comprises a second
raised part positioned on a tip side of the pro-
truding section, extending toward the first cutting
edge and the second cutting edge from the pro-
truding section, and having a convex curved
shape in which, when viewed from above, an
outer peripheral edge on the corner section side
forms a protuberance extending toward the cor-
ner section.

2. The cutting insert according to claim 1, wherein a
width in a direction orthogonal to the bisecting line
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of the corner section of the second raised part is
greater than a width in a direction orthogonal to the
bisecting line of the corner section of the corner cut-
ting edge when viewed from above.

3.  The cutting insert according to claim 1 or 2, wherein
the outer peripheral edge on the corner section side
of the second raised part and the corner cutting edge
have arc shapes, and a radius of curvature of the
outer peripheral edge is greater than a radius of cur-
vature of the corner cutting edge.

4. The cutting insert according to any one of claims 1
to 3, wherein the second raised part is positioned on
the rake face.

5. The cutting insert according to any one of claims 1
to 4, wherein, when a reference plane is provided so
as to intersect a central axis that connects a center
of the top surface and a center of the bottom surface
and to be positioned downward from the top surface,
the second raised part has a height from the refer-
ence plane that is constant from a middle portion
positioned on the bisecting line of the corner section
to both end portions that extend toward the first cut-
ting edge and the second cutting edge.

6. The cutting insert according to any one of claims 1
to 4, wherein, when a reference plane is provided so
as to intersect a central axis that connects a center
of the top surface and a center of the bottom surface
and to be positioned downward from the top surface,
the second raised part has a height from the refer-
ence plane of both end portions that extend toward
the first cutting edge and the second cutting edge
that is greater than a height from the reference plane
in the middle portion positioned on the bisecting line
of the corner section.

7. The cutting insert according to any one of claims 1
to 6, further comprises a third raised part positioned
on the first protruding section and connected to the
second raised part, the third raised part comprises
a section having a width in a direction orthogonal to
the bisecting line that decreases toward the corner
cutting edge.

8.  The cutting insert according to any one of claims 1
to 7, wherein a recess portion is formed between
both end portions of the second raised part and the
first raised part.

9. A cutting tool comprising:

a holder including an insert pocket on a tip side;
and
the cutting insert described in any one of claims
1 to 8 mounted in the insert pocket so that the

cutting edge protrudes from a tip of the holder.

10. A method for producing a cut workpiece, the method
comprising the steps of:

rotating a work material;
making the cutting edge of the cutting tool de-
scribed in claim 9 come into contact with the
rotating work material; and
separating the cutting tool from the rotating work
material.
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